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(PCT Article 36 and Rule 70) 




Applicant's or agent's file reference 
119900614971 


SeeNotificationofTransmittaloflniemational Preliminar>' 
FOR FURTHER ACTION Examination Report (Form PCTAPEA/4 1 6) 


Internationa! application No, 


International filing date (day/month/year) 


Priority date (day/month/year) 


PCT/JP99/06256 


1 0 November 1 999 ( 1 0. 1 1 .99) 




International Patent Classification (IPC) or national classification and IPC 




F02C 7/18 






Applicant 


HITACHI, LTD. 





This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



sheets, including this cover sheet. 



^ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 



been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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II 
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III 
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IV 
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V 




VI 
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VII 
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VIII 


□ 



Date of submission of the demand 

22 December 1999 (22.12.99) 


Date of completion of this report 

25 September 2000 (25.09.2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/06256 



I. Basis of the report 



1. With regard to the elements of the international application:* 
I I the international application as originally filed 
the description: 

pages l-^^ 

pages 

pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



3-10,15-23,25-28 



, as originally filed 
, as amended (together with any statement under Article 19 

, filed with the demand 



1,13,14 



filed with the letter of 



the drawings: 

pages 

pages 

pages 



1-6 



07 June 2000 (07.06.2000) 



, as originally filed 



, filed with the demand 



filed with the leHer of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

_ , filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 



4. 



The amendments have resulted in the cancellation of: 

I I the description, pages 

the claims, Nos. 2.1 1.12.24 



I I the drawings, sheets/fig . 



□ This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 7QA7). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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International appiication No. 

PCT/JP99/06256 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelt>' (N) 

Inventive step (IS) 



Claims 
Claims 

Claims 
Claims 



1,3-10,13-23,25-28 



1,3,5,7-10,13-15,18-23,25-28 



4,6,16,17 



Industrial applicability (lA) Claims 

Claims 



1,3-10,13-23,25-28 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 
Claims 4 and 6 

Document 2 [Microfilm of the specification and drawings annexed to the written application of 
Japanese Utility Model Application No. 59424/1984 (Laid-open No. 171935/1985) (Nippon Steel 
Corp.), 14 November, 1985 (14.1 1.85)] describes a gas turbine, comprising a compressor, a combustor, a 
turbine driven by a fuel gas, a turbine cooling system for supplying a gas from the compressor to the 
turbine, a heat exchanger for cooling the compressed gas for the cooling system, and a plurality of filters 
arranged in parallel for separating, for example, the dust contained in the cooled gas. 

Document 6 [JP, 7-189740, A (Hitachi, Ltd.), 28 July, 1995 (28.07.95)] describes a gas turbine, 
comprising a first compressor, a heat exchanger for cooling the gas compressed by the first compressor, a 
second compressor for raising the pressure of the gas cooled by the heat exchanger, a turbine driven by a 
combustor and a fuel gas, and a turbine cooling system for supplying a gas from the compressors to the 
turbine. 

It is considered to be obvious for a person skilled in the art, to arrange a dust collecting means as 
described in claims 4 and 6 when the technique described in document 2 is adopted for the gas turbine 
described in document 6. 

Claims 16 and 17 

The subject matters of claims 16 and 17 do not appear to involve an inventive step in view of 
documents 2 and 6. 

In apparatuses using filters in general, it is considered to be obvious for a person skilled in the art, to 
install (1) filters in parallel and (2) a passage switching means for detecting the difference between the 
inlet pressure and the outlet pressure of each filter and adjusting the flow through the filters. (If 
necessary, see [JP, 11-137976, A (Nikkiso Co., Ltd.), 25 May, 1999 (25.05.99)] and [JP, 8-24528, A 
(Fuji Electric Co., Ltd.), 30 January, 1996 (30.01.96)]. 

Claims 1, 3, 5, 7-10, 13-15, 18-23 and 25-28 

A technique concerning a gas turbine, comprising (1) a turbine cooling system for supplying the gas 
from a compressor to a gas turbine, (2) a heat exchanger for cooling the gas from the compressor and (3) 
a means for separating the liquid contained in the gas cooled by the heat exchanger is neither described 
nor suggested in any of the documents cited in the ISR and the documents newly cited in the 
international preliminary examination. 
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Hitachi, Ltd. 
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Chiyoda-ku 
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Date of mailing (day/month/year) 

03 December 1999 (03.12.99) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
119900614971 


Intem^onai application No. 
PCT/JP99/06256 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the app!icant(s) and State(s) for which they are applicants: 

HITACHI, LTD. (for all designated States except US) 

YAMANAKA, Kazunori et al (for US) 
International filing date 10 November 1999 (10.11.99) 

Priority date(s) claimed : 

Date of receipt of the record copy 
by the International Bureau 

List of designated Offices : 



29 November 1999 (29.11.99) 



AP :GH,GM,KE,LS,MW,SD,SUSZJZ,UG,ZW 
EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 
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OA :BF,BJ,CF,CG,CI,CM,GA,GN,GW,MUMR,NE,SNJDJG 

National :AE,AUAU,BA,BB,BG,BR,CA,CN,CR,CU,CZ,DM,EE,GD,GE,HR,HUJD,IL,INJS,JP,KR, 
LC,LK,LR,LT,LV,MG,MK,MN,MX,NO,NZ,PL,RO,SG,SI,SK,SUTR,TT,UA,US,UZ,VN,YU,ZA 



ATTENTION 

the applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 



□ 



time limits for entry into the national phase 
confirmation of precautionary designations 
requirements regarding priority documents 



A copy of this Notification is being sent to the receiving Office and to the InternationalSearching Authority. 



The International Bureau of WlPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer: 




Ssashi HONDA 



Telephone No. (41-22) 338.83.38 
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FORM PCT/IB/301 



f 



cinatiunal appliciJiion No. 

PCT/JP99/06256 



' ' INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 

. .- .. I miict hp pntered before each of the designated Offices indicated in the 

the applicable national laws, 
phase. 

preliminanr examination is set out in Chapter IX of Volume I of the PCT Applicant s Gu.de. 

the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for international preliminary examination. 

CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is 



recalled. 



by the International Bureau on the last day of the 16-month time hmit (Rule 17.1(a)). 
of a fee (Rule 17,l(b)). 

document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 1 B-month time 
limit is the filing date of the earliest application whose priority is claimed. 
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(ST) Abstract: A gas turbine equipment and gas turbine cooling method for feeding cooling air suitable for cooling a gas turbine 
high temperature parts, comprising a compressor, a combustor, a turbine, a turbine cooling system feeding gas from the compressor 
to the tuiWne, and a heat exchanger cooling the gas compressed by the compressor and a means to separate the liquid contained in 
the gas cooled by the heat exchanger installed in Ihe cooling system of the turbine, whereby cooling air suitable for cooling the high 
temperature pails of the gas turbine can be fed so as to increase the reliability of the gas turbine equipment 
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Claims 



1. A gas turbine unit comprising a compressors to 
compress and discharge gas, a combustor which the gas 
compressed by the compressor is fed to, and a turbine to be 
driven by the combustion gas of the combustor; 

wherein said gas turbine unit has a turbine - cooling 
system to feed the gas from said compressor to the turbine, 
said turbine-cooling system comprising a heat exchanger to 
cool the gas compressed by said compressor and a means for 
separating liquid from the gas cooled by the heat exchanger. 

2. A gas turbine unit comprising a compressor to 
compress and discharge gas, a combustor which the gas 
compressed by the compressor is fed to, and a turbine to be 
driven by the combustion gas of the combustor; 

wherein said gas turbine unit has a turbine - cooling 
system to feed the gas from said compressor to the turbine, 
said turbine - cooling system comprising a heat exchanger to 
cool the gas compressed by said compressor and a centrifugal 
dust - collecting means for separating dust, etc. from the gas 
cooled by the heat exchanger. 

3. A gas turbine unit comprising a compressor to 
compress and discharge gas, a combustor which the gas 



compressed by the compressor is fed to, and a turbine to be 
driven by the combustion gas of the combustor; 

wherein said gas turbine unit has a turbine- cooling 
system to feed the gas from said compressor to the turbine, 
said turbine - cooling system comprising a heat exchanger to 
cool the gas compressed by said compressor, a liquid- 
separating means for separating liquid from the gas cooled 
by the heat exchanger, and a dus t - collecting means for 
separating dust, etc, from the gas having passed through the 
liquid- separating means . 

4. A gas turbine unit comprising a first compressor 
to compress and discharge gas, a combustor which the gas 
compressed by the first compressor is fed to, and a turbine 
to be driven by the combustion gas of the combustor; 

wherein said gas turbine unit has a turbine - cool ing 
system to feed the gas from said first compressor to the 
turbine, said turbine - cooling system comprising a heat 
exchanger to cool the gas compressed by said first 
compressor and a second compressor to raise the pressure of 
the gas cooled by the heat exchanger to a desired level, and 
a dust- collecting means for separating dust, etc. from the 
gas whose pressure has been raised by the second compressor. 



5. A gas turbine unit comprising a first compressor 
to compress and discharge gas, a combustor which the gas 
compressed by the first compressor is fed to, and a turbine 
to be driven by the combustion gas of the combustor; 

wherein said gas turbine unit has a turbine - cooling 
system to feed the gas from said first compressor to the 
turbine, said turbine - cooling system comprising a heat 
exchanger to cool the gas compressed by said first 
compressor, a liquid- separating means for separating liquid 
from the gas cooled by the heat exchanger, and a second 
compressor to raise the pressure of the gas having passed 
through the liquid- separating means to a desired level. 

6. A gas turbine unit comprising a first compressor 
to compress and discharge gas, a combustor which the gas 
compressed by the first compressor is fed to, and a turbine 
to be driven by the combustion gas of the combustor; 

wherein said gas turbine unit has a turbine - cool ing 
system to feed the gas from said first compressor to the 
turbine, said turbine- cooling system comprising a heat 
exchanger to cool the gas compressed by said first 
compressor, a dust - collecting means for separating dust, 
etc. from the gas cooled by the heat exchanger, and a second 
compressor to raise the pressure of the gas having passed 
through the dust - collecting means to a desired level. 



7. A gas turbine unit comprising a first compressor 
to compress and discharge gas, a combustor which the gas 
compressed by the first compressor is fed to, and a turbine 
to be driven by the combustion gas of the combustor; 

wherein said gas turbine unit has a turbine - cooling 
system to feed the gas from said first compressor to the 
turbine, said turbine - cooling system comprising a heat 
exchanger to cool the gas compressed by said first 
compressor, a 1 iquid - separating means for separating liquid 
from the gas cooled by the heat exchanger, a dust - collecting 
means for separating dust, etc. from the gas having passed 
through the liquid - separating means, and a second 
compressor to raise the pressure of the gas having passed 
through the dust - collecting means to a desired level. 



8. A gas turbine unit as claimed in any one of claims 
5 through 7, wherein said turbine - cooling system comprises 
a dust - collecting means for separating dust, etc. from gas 
disposed below said second compressor. 



9. A gas turbine unit comprising a first compressor 
to compress and discharge gas, a combustor which the gas 
compressed by the first compressor is fed to, and a turbine 
to be driven by the combustion gas of the combustor; 
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wherein said gas turbine unit has a turbine - cooling 
system to feed the gas from said first compressor to the 
turbine, said turbine - cooling system comprising a heat 
exchanger to cool the gas compressed by said first 
compressor, a liquid - separating means for separating liquid 
from the gas cooled by the heat exchanger, a first dust- 
collecting means for separating dust, etc. from the gas 
having passed through the liquid - separating means, a second 
compressor for raising the pressure of the gas having passed 
through the first dust - collecting means to a desired level, 
and a second dust - collecting means for separating dust, e tc . 
from the gas whose pressure has been raised by the second 
compressor. 

10. A gas turbine unit comprising a first compressor 
to compress and discharge gas, a combustor which the gas 
compressed by the first compressor is fed to, and a turbine 
to be driven by the combustion gas of the combustor; 

wherein said gas turbine unit has a turbine - cooling 
system to feed the gas from said first compressor to the 
turbine to cool the turbine and to feed the gas from the 
turbine to the combustor, said turbine- cooling system 
comprising an indirect cooling heat exchanger to cool the 
gas compressed by said first compressor, a mist separator 
for separating liquid from the gas cooled by the heat 



exchanger, a cyclone for separating dust, etc. from the gas 
having passed through the mist separator, a second 
compressor to raise the pressure of the gas having passed 
through the cyclone to a desired level and a filter for 
separating dust, etc. from the gas whose pressure has been 
raised by the second compressor. 

11. A gas turbine unit comprising a compressor to 
compress and discharge gas, a combustor which the gas 
compressed by the compressor is fed to, and a turbine to be 
driven by the combustion gas of the combustor; 

wherein said gas turbine unit has a turbine - cooling 
system to feed the gas from said compressor to the turbine, 
said turbine - cooling system comprising a heat exchanger to 
cool the gas compressed by said compressor and a dust- 
collecting means for separating dust, etc. from the gas 
cooled by the heat exchanger, at least two of said dust- 
collecting means being disposed in parallel in the cooling 
system of the turbine. 

12. A gas turbine unit comprising a compressor to 
compress and discharge gas, a combustor which the gas 
compressed by the compressor is fed to, and a turbine to be 
driven by the combustion gas of the combustor; 



wherein said gas turbine unit has a turbine - cooling 
system to feed the gas from said compressor to the turbine, 
said turbine - cooling system comprising a heat exchanger to 
cool the gas compressed by said compressor and a dust- 
collecting means for separating dust, etc. from the gas 
cooled by the heat exchanger, at least two filters adopted 
as said dust- collecting means being disposed in parallel in 
the cooling system of the turbine, a pressure detector being 
provided to detect the difference between the pressures 
before and after the filter, and passage opening-and- 
closing means being disposed above and below the cooling 
system of the filter to each control the flow rate of the 
air . 

13. A gas turbine unit comprising a compressor to 
compress and discharge gas, a combustor which the gas 
compressed by the compressor is fed to, and a turbine to be 
driven by the combustion gas of the combustor; 

wherein said gas turbine unit has a turbine - cooling 
system to feed the gas from said compressor to the turbine, 
said turbine- cooling system comprising a heat exchanger to 
cool the gas compressed by said compressor and a means to 
measure the temperature of the gas cooled by the heat 
exchanger . 



14. A gas turbine unit comprising a compressor to 
compress and discharge gas, a combustor which the gas 
compressed by the compressor is fed to, and a turbine to be 
driven by the combustion gas of the combustor; 

wherein said gas turbine unit has a turbine - cool ing 
system to feed the gas from said compressor to the turbine, 
said turbine - cooling system comprising a heat exchanger to 
cool the gas compressed by said compressor, a means to 
measure the temperature of the gas cooled by the heat 
exchanger, and a means for controlling the supply of 
refrigerant to said heat exchanger in accordance with the 
temperature measured . 

15. A gas turbine unit comprising a first compressor 
to compress and discharge gas, a combustor which the gas 
compressed by the first compressor is fed to, and a turbine 
to be driven by the combustion gas of the combustor; 

wherein said gas turbine unit has a turbine - cooling 
system to feed the gas from said first compressor to the 
turbine, said turbine - cooling system comprising a heat 
exchanger to cool the gas compressed by said first 
compressor, a means to measure the temperature of the gas 
cooled by the heat exchanger, a means for controlling the 
supply of refrigerant to said heat exchanger in accordance 
with the temperature measured, a liquid - separating means 



for separating liquid from the gas cooled by the heat 
exchanger, a first dust - collecting means for separating 
dust, etc. from the gas having passed through the 
liquid - separating means, a second compressor to raise the 
pressure of the gas having passed through the dust- 
collecting means to a desired level, and a second dust- 
collecting means for separating dust, etc. from the gas 
whose pressure has been raised by the second compressor, 
said second dust - collecting means being at least two filters 
disposed in parallel in the cooling system of the turbine. 

16. A gas turbine unit comprising a first compressor 
to compress and discharge gas, a combustor which the gas 
compressed by the first compressor is fed to, and a turbine 
to be driven by the combustion gas of the combustor; 

wherein said gas turbine unit has a turbine - cooling 
system to feed the gas from said first compressor to the 
turbine, said turbine- cooling system comprising a heat 
exchanger to cool the gas compressed by said first 
compressor, a dust - collecting means for separating dust, 
etc. from the gas cooled by the heat exchanger, and a second 
compressor to raise the pressure of the gas having passed 
through the dust - col lecting means to a desired level, said 
dust - collecting means being at least two filters disposed 
in parallel in the cooling system of the turbine. 



17. A gas turbine unit comprising a first compressor 
to compress and discharge gas, a combustor which the gas 
compressed by the first compressor is fed to, and a turbine 
to be driven by the combustion gas of the combustor; 

wherein said gas turbine unit has a turbine - cooling 
system to feed the gas from said first compressor to the 
turbine, said turbine - cooling system comprising a heat 
exchanger to cool the gas compressed by said first 
compressor, a dust- collecting means for separating dust, 
etc. from the gas cooled by the heat exchanger, and a second 
compressor to raise the pressure of the gas having passed 
through the dust- collecting means to a desired level, said 
dust - collecting means being at least two filters disposed 
in parallel in the cooling system of the turbine, a pressure 
detector being provided to detect the difference between the 
pressures before and after the filter, and passage 
opening- and- closing means being disposed above and below 
the cooling system of the filter to each control the flow 
of the air into the filter. 

18. A gas turbine unit comprising a first compressor 
to compress and discharge gas, a combustor which the gas 
compressed by the first compressor is fed to, and a turbine 
to be driven by the combustion gas of the combustor; 



wherein said gas turbine unit has a turbine - cooling 
system to feed the gas from said first compressor to the 
turbine, said turbine - cooling system comprising a heat 
exchanger to cool the gas compressed by said first 
compressor, a liquid - separating means for separating liquid 
from the gas cooled by the heat exchanger, a first dust- 
collecting means for separating dust, etc. from the gas 
having passed through the liquid- separating means, a second 
compressor to raise the pressure of the gas having passed 
through the first dust - collecting means to a desired level, 
and a second dust - collecting means for separating dust, etc . 
from the gas whose pressure has been raised by the second 
compressor, said first dust - collecting means being at least 
two filters disposed in parallel in the cooling system of 
the turbine. 

19. A gas turbine unit comprising a compressor to 
compress and discharge gas, a combustor which the gas 
compressed by the compressor is fed to, and a turbine to be 
driven by the combustion gas of the combustor; 

wherein said gas turbine unit has a turbine-cooling 
system to feed the gas from said compressor to the turbine, 
said turbine - cooling system comprising a heat exchanger to 
cool the gas compressed by said compressor, and a separating 



means for separating liquid and dust, etc. from the gas 
cooled by the heat exchanger. 

20. A gas turbine unit comprising a first compressor 
to compress and discharge gas, a combustor which the gas 
compressed by the first compressor is fed to, and a turbine 
to be driven by the combustion gas of the combustor; 

wherein said gas turbine unit has a turbine - cooling 
system to feed the gas from said first compressor to the 
turbine, said turbine - cooling system comprising a heat 
exchanger to cool the gas compressed by said first 
compressor, a separating means for separating liquid and 
dust, etc. from the gas cooled by the heat exchanger, a 
second compressor to raise the pressure of the gas having 
passed through said separating means to a desired level, and 
a dust- collecting means for separating dust, etc. from the 
gas whose pressure has been raised by the second compressor. 

21. A gas turbine unit comprising a first compressor 
to compress and discharge gas, a combustor which the gas 
compressed by the first compressor is fed to, and a turbine 
to be driven by the combustion gas of the combustor; 

wherein said gas turbine unit has a turbine - cooling 
system to feed the gas from said first compressor to the 
turbine, said turbine - cooling system comprising a heat 



exchanger to cool the gas compressed by said first 
compressor, a dust - collecting means for separating dust, 
etc. from the gas cooled by the heat exchanger, a second 
compressor to raise the pressure of the gas having passed 
through said dust - collecting means to a desired level, and 
a separating means for separating liquid and dust, etc . from 
the gas whose pressure has been raised by the second 
compressor . 

22. A gas turbine unit comprising a first compressor 
to compress and discharge gas, a combustor which the gas 
compressed by the first compressor is fed to, and a turbine 
to be driven by the combustion gas of the combustor; 

wherein said gas turbine unit has a turbine - cooling 
system to feed the gas from said first compressor to the 
turbine, said turbine - cool ing system comprising a heat 
exchanger to cool the gas compressed by said first 
compressor, a dust- collecting means for separating dust, 
etc. from the gas cooled by the heat exchanger, a separating 
means for separating liquid and dust, etc. from the gas 
having passed through said dust - collecting means, and a 
second compressor to raise the pressure of the gas having 
passed through the separating means to a desired level. 



23. A gas -turbine cooling method for a gas turbine 
unit comprising a compressor to compress and discharge gas, 
a combustor which the gas compressed by the compressor is 
fed to, and a turbine to be driven by the combustion gas of 
the combustor; 

wherein said cooling method includes a process to cool 
the turbine by feeding the gas from said compressor to the 
turbine, said cooling process comprising a step to cool the 
gas compressed by said compressor, and a step to separate 
liquid from the cooled gas. 

24. A gas -turbine cooling method for a gas turbine 
unit comprising a compressor to compress and discharge gas, 
a combustor which the gas compressed by the compressor is 
fed to, and a turbine to be driven by the combustion gas of 
the combustor; 

wherein said cooling method includes a process to cool 
the turbine by feeding the gas from said compressor to the 
turbine, said cooling process comprising a step to cool the 
gas compressed by said compressor, and a step to separate 
dust, etc. from the cooled gas by centrifugal action. 

25. A gas -turbine cooling method for a gas turbine 
unit comprising a compressor to compress and discharge gas, 
a combustor which the gas compressed by the first compressor 
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is fed to, and a turbine to be driven by the combustion gas 
of the combustor; 

wherein the gas compressed by said compressor is 
cooled, the pressure of the gas cooled is raised to a desired 
level, and after dust, etc. are separated from the gas whose 
pressure has been raised, the gas is fed to the turbine so 
that the turbine may be cooled. 



26. A gas -turbine cooling method for a gas turbine 
unit comprising a compressor to compress and discharge gas, 
a combustor which the gas compressed by the compressor is 
fed to, and a turbine to be driven by the combustion gas of 
the combustor; 

wherein the gas compressed by said compressor is 
cooled, liquid is separated from the gas cooled, dust, etc. 
are separated from the separated gas, the pressure of the 
separated gas is raised to a desired level, and after dust, 
etc. are separated from the gas whose pressure has been 
raised, the gas is fed to the turbine so that the turbine 
may be cooled. 



27. A gas -turbine cooling method for a gas turbine 
unit comprising a compressor to compress and discharge gas, 
a combustor which the gas compressed by the compressor is 
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fed to, and a turbine to be driven by the combustion gas of 
the combustor; 

wherein the gas compressed by said compressor is 
cooled, and after liquid and dust, etc. are separated from 
the gas cooled, the gas is fed to the turbine so that the 
turbine may be cooled. 

28. A gas -turbine cooling method for a gas turbine 
unit comprising a compressor to compress and discharge gas, 
a combustor which the gas compressed by the compressor is 
fed to, and a turbine to be driven by the combustion gas of 
the combustor; 

said cooling method includes a first step to cool the 
gas compressed by said compressor, a second step to separate 
dust, etc. from the gas cooled, a third step to raise the 
pressure of the separated gas to a desired level, a fourth 
step to cool the turbine by feeding the gas whose pressure 
has been raised to the turbine, and a step, either between 
said second and third steps or between third and fourth 
steps, to separate liquid and dust, etc. from the gas. 



